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<S) Gelled organic liquids. 

® Organic liquids can be very effectively gelled by using in combination with an amine neutralized anionic 
polymer an auxiliary rheological additive. The auxiliary rheological additive is a substance which increases the 
linearity of the anionic polymer and its thexotropic properties. Suitable auxiliary rheological additives are 
amphoteric oxides and/or fatty acids and/or fatty acid salts. The organic liquids that can be effectively gelled are 
organic solvents which include fuels such as hydrocarbons and alcohols. 
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BACKGROUNH OF THE iNVENTION 

organic liquids may be in a mixture with water, t s easier «> appj y ^.^^ ^^^^^^^ 
Jckened condition rather than l'^;;;"^^^^^^^^ removers, nal. polish 

— Ttrs.^rs-r^^^^ 

Z^^:^:^:^^ Z:^^ ot .^at-on. to a substanti^W decreased 
?te of evaporation the effectiveness of the -^f^'^^ J^^jf . '^^""^^^^^^^^ These can be fuels for stationary 
A particularly useful area for 9«"«^/J9^"^ ''^"^^^^^^^ fire in an accident. These gelled fuels 

or mobile use. Gelled fuels in «P°\^„«!^f'^" .^^^^^^^^^ be gelled gasoline or diesel fuel. In 

can be used for autos, trucks, buses, boats ^'^^^^f^^ 3^^^ 

addition, the gelled fuels can be used ^ propanol butanol. pentanol or 

such a use is an alcohol, usually methanol or ^^^±^^'^^1^'^^^^, i?,e gelled methanol or ethanol 

be free fuel present. This is not ^estrable ...„„ij,„s certain ethylene-acrylic acid copolymers and 

In U.S. Patent 3.759.674 there .s disclosed ^^Pt*.^^"^ ?'J^.^^^^ The dispersions contain from 10 

arr^ine emulsifiers in water to form stable gels -^^^J^^^^^l '^:^'':^^ 3 to 4 parts by weight of an 
to 20 parts by weight of the «*vlene-acry^.c ac.d^^^^^^^^^ p^^^^^ 3 .,^ 958 is 

amine emulsifier. It will be from about 10 to 30 percent by w 9 neutralized with a weak 

disclosed the gelling of an alcohol fuel through use o^^a ^o^V ^ J^^^ characteristics. U.S. Patent 
amine base. This results in a gelled Jcohol fue th^ .s st^^^^^ a Carbopol 934 ethylene acrylic acid 
4.261.700 and U.S. Patent ^.365.971 each d.scK.^^^^^^^^ 

copolymer gelling agent ^n f °hon^^^^ =1 Lcbsed^he use of olefin-maleic anhydride copolymers as 
amine base. In U.S. Patent 3.214.252 there .s ^'sc^osed the ^„ droxyl group. In U.S. 

gelling agents for alcohols. These are 9«'^^^^^yj°"^P°"J^coh^^^^ "'^^al compounds into an alcohol 
latent 4.536.188 there is disclosed the '""^ P° known from U.S. Patent 2.890.257 to 

TeJatny of solvents using amine ""^o^^^^^^^^^^ to gel a solvent by the use 

The disclosures of these references ^^^^^^^^J^^^uZ^ polymer which contains an auxiliary 
of an alkanline compound such as an ^'"^ "^"^^^^^^ pol^^^ rheological additive is a 

rheological additive to increase the l.neanty ^^.^.^^^^^^^^e neutralized anionic polymer. Upon the 
substance that increases -scos.ty o a solut.on oM ^^.^^.^ ^^^^^^ ^.^^^^^ .^h.s 

anionic polymer being dissolved a"d neutrahzed the e s a" ^^^^ ^^^^^ 

linearity is further enhanced through '^1^^^^!^^^^''^ he S of an agent for the structuring of the 
when the solvent is a fuel, such «f 1"°' 

polymer, such as an amphotenc meta ^^^^ n,etal oxide decreases the tendency 

^trb^reT^:—^^ 
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BRIEF SUMMARY OF THE INVENTION 

The present invention is directed to producing improved gelled solvents, and in particular, organic 
solvents. The gelled organic solvents include alkanes, alkenes, aromatics. acids, ketones, aldehydes, oils, 
5 ethylene glycols, polyethylene glycols, amines, alcohols and esters. The gelled solvents have a wide area 
of usage. One particular area of usage is as gelled fuels, and in one preferred embodiment as gelled fuels 
for cooking and heating foods. 

The gelled solvents will contain fronri about 0.1 to 10 weight percent of a base neutralized anionic 
polymer, 0.1 to 10 weight percent of an auxiliary rheological additive with the balance being at least one 
10 solvent, and primarily an organic solvent. The neutralized anionic polymer Is preferably an amine neutral- 
ized crosslinked anionic polymer such as a crosslinked polyacrylic acid polymer and has a molecular 
weight of about 60,000 to 10.000.000. The polyacrylic acid polymer is neutralized using an amine base. The 
presence of an auxiliary rheological additive, which serves to further uncoil the anionic polymer and thus 
increase its linearity, increases the thixotropic properties of the gelled organic solvent. There Is an increase 
76 in viscosity of from about 10 to 300 percent of the viscosity of a similar gelled solvent which does not 
contain the auxiliary rheological additive. 

DETAILED DESCRIPTION OF THE INVENTION 

20 This invention is directed to gelled solvents, and in particular to gelled organic solvents. The gelled 
organic solvents can contain some water, but since the organic is predominant it will be considered to be a 
gelled organic solvent. The water content can range from about 0 to about 45 wt. percent, and in many 
cases 0.1 to 35 wt. percent of the gelled composition. In a particular embodiment the invention is directed 
to gelled fuels. The organic fuel component can be an alkane, alkene, alcohol, an aromatic or mixtures of 

25 these hydrocarbons. In a preferred embodiment the fuel is an alcohol of from 1 to 6 carbon atoms. 

The combination of the base neutralized, and usually amine neutralized, crosslinked anionic polymeric 
and the auxiliary rheological additive results in enhanced thixotropic properties. The auxiliary rheological 
additive will increase the viscosity of the gelled solvent from about 10 to 300 percent. This is a significant 
Increase for the addition of a relatively small amount of an additive. 

30 * The polymer thickening agents and auxiliary rheological additives both contribute to the viscoelastic 
rheology of the thickened compositions of the Instant invention. As used herein, "viscoelastic" or 
"viscoelasticity" means that the elastic (storage) moduli (G') and the viscous (loss) moduli (G") are both 
substantially independent of strain, at least in an applied torque range of from 1 to 150 micro N.m (Newton 
meter). More specifically, a composition Is considered to be linear viscoelastic for purposes of this invention 

35 . if over the torque range of 1 to 150 micro N.m the elastic moduli G* has a minimum value of at least 2,500 
dynes/sq. cm., preferably at least 3,500 'dynes/sq cm., and varies less than 500 dynes/sq. cm, preferably 
less than 400 dynes/sq. cm., and especially preferably less than 370 dynes/sq.cm. Typically, the variation in 
loss moduli G" will be less than that of G*. As a further characteristic of the preferred linear viscoelastic 
compositions the ratio of G"/G* (tan/) is less than 1, preferably leiss than 0.4, and more preferably less than 

40 0.2, at least over the torque range of 1 to 150 micro N.m. 

By way of further explanation, the elastic (storage) modulus G* is a measure of the energy stored and 
retrieved when a strain Is applied to the composition while viscous (loss) modulus G" is a measure to the 
amount of energy dissipated as heat when strain is applied. Therefore, a value of tan/, 

45 0.05<tan/<1, 

preferably 

0.2 > tan/ < 0.8 

50 

means that the compositions will retain sufficient energy when a stress or strain is applied. The composi- 
tions with tan/ values In these ranges, therefore, will also have a high cohesive property, namely, when a 
shear or strain is applied to a portion of the composition to cause it to flow, the surrounding portions will 
follow. As a result of this cohesiveness of the subject viscoelastic compositions, the compositions will 
55 readily flow uniformly and homogeneously thereby contributing to the physical (phase) stability of the 
formulation which characterizes the present compositions. The viscoelastic property also contributes to 
improved physical stability against phase separation of any undissolved suspended particles by providing a 
resistance to movement of the particles due to the strain exerted by a particle on the surround fluid 

3 
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.iscoaty as well as G '^J^J^'^^J^J,"^^^ p„l,acr,lte acid OilctenWa ^ b, mlxlr« at .oom 

such as the carboxylic acid groups by the addrtion °* ^"J'^'^!.^' ^J"'^^^ acid polymer having a 

torm a neutralized riToT s^u o^^^^^^^^ crUin^ed anior^ic 

colioidal. insoluble particulate such as alummum ox.de and/or ^^^^^"^^ ^^J^'^Z Tn combination with 
neutralized crosslinked anionic polymer such as \^'°ff"^%l'^^X^^^^^ viscosification of 

the auxiliary rheological additive provides '-P^o^f « and G f^l^^^^^^'Z use of the neutralized 

the organic polymeric -'"'^"^ ^if theorized trtL impro"^^^^^^ results from an 

crosslinked anionic polymer alone. It is theonzea J"; '"'J' . . , ^^^^ and the neutralized 
increase in solid content and from the association °' ^^^J^^^^f J^..^^ chain of the 

crosslinked anionic polymer in the organic J^J^^^" ^" ""^^oS which provides a further 

neutralized and crosslinked anionic polymer, ^"^f". f P^^^!? 

building of the polymeric structure within the organic "^^^f"*. T° other ingredients 

polyacrylic add polymer, solvent and --''^/.^^'^^^^^^^^^^ cleaning composition 

to form fuel compositions, an after shave gel. a ^«t«'^«"\^°2Ter'°a^^ and industrial compositions can be 
or any of the previously -^^"tbriJ c^^Tr^^^^^ ciLing paste, tile 

formed for a variety of applications such as fabric ^"^P„„' ..^ coal slurries, oil drilling 

cleaners, ointments, oven cleaners. P^^-'-^^^f,^!^ J^J^^^^^^^ be fo;mulated by 

,.uds. cleaning prespotters -^-'^f ^^^^^^^^^ polyacrylic acid 

adding the appropriate chemicals to the P^'^'"®"'', 

polymer, organic solvent, and the auxiliary rh«<^^'^«' acid polymer and 
solution of organic solvent, neutralized crosslinked ^^^'^"'l^l'^^'J"^^^^^^^ room 
- auxiliary rheol^c^^^^^^^ ^^P— 30 to}oo dyne 

=y:.l"rrrrrc°"^^^^ compn^s 0;1 -0.0 we,™ 

o/„ of a auxiliary rheological additive. 0.1 to 10.0 J^^^^^^ polymer, and 

neutralized, crosslinked anionic polymer such as an or Sxtures of organic solvents and 

the balance being an organic solvent mixtures of ^^janf ^^^^^ J^^^ at a frequency of 10 

-"T rvri~st"00 dVr..1m" Lr:\r'erencnf ro radlans/second. a ratio of 

S4~tt: f an";stantial.y con^ t -^^^^^^^^^^ ^ ^afa^r^e^iry'^MO :^dians.eco^ 
„ the organic solution has a G' value of a ^-^^^^^^20^0^^ Sian Jsecond. wherein G' is 

-iJirs^^tolttr-^ 

. r=d ^ ~ bubble^s m^the suspension medium is 0.1 to 

70 weight percent, more preferably 1 to 50 weight %. necessary to suspend 

50 equation: 

minimum yield stress = 4 (AP)qR^ 

3A 
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the density of each of the solid particles, liquid droplets or gaseous bubbles and A equals the surface area 
of each of the solid particles, liquid droplets or the gaseous bubbles. 

Additionally, by way of explanation, it is necessary to clearly emphasize that in order to minimize the 
rate and amount of sedimentation of solid particles that are insoluble in the suspension medium that the 
suspension medium should exhibit strain independent moduli. For materials that exhibit strain independence 
of the viscoelastic moduli (G'). these materials tend to exhibit a critical property known as the yield stress 
which prevents the sedimentation of insoluble particles from the suspension medium. It is also critical in the 
understanding of the data as presented in this invention that by linear viscoelastic gel it is meant that G' is 
substantially constant over a torque range of 1 to 150 micro N.m. The minimum estimated yield stress for 
the gel necessary to suspend each of the spherical particles in the gel such that each particle will not 
precepitate from the gel is expressed by the formula: 



15 



minimum yield st::ress 



4 (AP)aR^ dynes/sq. 
3A 



cm 



wherein R equals the radius of each of the solid particle, A equals the surface area of each of the solid 
particle, g equals the gravitational constant and AP equals the difference in density between the gel and the 
density of each of the solid particles. 

20 Illustrative of amine neutralized anionic polymers contemplated within the scope of the instant invention 
beside the polyacrylic acid polymers such as the Carbopols are: sulfonated polymers containing a sulfonate 
functionality as defined in U.S. Patent Nos. 3,642,728; 4,608,425; 4,619,773; 4,626.285; 4.637,882; 
4,640,945; 4,647,603; 4,710.555; 5,730,028; 4,963.032; 4,963,032; 4.970,260 and 4,975.82, wherein these 
patents are all hereby Incorporated by reference, as well as polymers and monomers containing a 

25 ' carboxylic acid functionally as defined in U.S. Patent Nos. 4,612.332; 4,673.716; 4,694,046; 4.694,058; 
4,709,759; 4,734,205; 4,780,517; 4.960,821 and 5,036,136, wherein these patents are all hereby incor- 
porated by reference, as well as copolymers containing a maleic anhydride functionality such as a 
crosslinked Gantrez provided that there is a sufficient association between the amine neutralized salts of 
these polymers in the aforementioned patents and the auxiliary rheological additive to create a viscoelastic 

30 gel having the G* and G" properties as defined herein. 

Exemplary of the cross-linked polyacrylic acid-type thickening agents are the products sold by B.F. 
Goodrich under their Garbopol trademark, especially Carbopol 941, which is the most ion-insensitive of this 
class of polymers, and Carbopol 676, Carbopol 940 and Carbopol 934. The Carbopol resins, also known as 
"Carbomer", are hydrophilic high molecular weight, cross-linked acrylic acid polymers having an average 

35 equivalent weight of 76, and the general structure illustrated by the following formula: 



40 



45 
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Carbopol 941 has a molecular weight of 1,250,000; Carbopol 940 a molecular weight of approximately 
50 4,000,000 and Carbopol 934 a molecular weight of approximately 3,000,000. The Carbopol resins are cross- 
linked with polyalkenyl polyether, e.g. 1% of a polyallyl ether of sucrose having an average of 5.8 allyl 
groups for each molecule of sucrose. Further detailed information on the Carbopol resins is available from 
B.F. Goodrich, see, for example, the B.F. Goodrich catalog GC-67, Carbopol® Water Soluble Resins. 

While favorable results have been achieved with Carbopol 941 polyacrylic resin, other lightly cross- 
66 linked polyacrylic acid-type thickening agents can also be used in the compositions of this invention. As 
used herein "polyacrylic acid-type" refers to homopolymers of acrylic acid or methacrylic acid or 
copolymers of these acids of their salts, esters or amides with each other or with one or more other 
ethylenically unsaturated monomers, such as, for example styrene. maleic acid, maleic anhydride, 2- 
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hydroxyethylacry.ate. acrylonitrile. vinyl ^^-'^'^'f''''^;'^:^'^'^^ are salt insensitive. 

The Carbopol 600 series resin are the most useful 'J '"^^^^^"^^^^^^^ et^er. In addition to the or 
high molecular weight polyacrylic acids wh.ch ^^^^'''^''^^ZZ^^^T^XT^^^ resins and have 
branched nature of these resins, ^^ev a^^^^more h.gW^^^^^^ 

molecular weights between about 1.000.000 ^"djt.000.000. Very useful ^^^^ temperature conditions from 
Carbopol 614. Carbopol 614 is also highly stabte to -J f ^ J,^^^^^^^^ 160.F. for 

below freezing to elevated temperatures as high as 120 F. preteraoiy ihu . 

periods of as long as several days to several ^^"^"^ J^""*; molecular weight, in the range of 

The homopolymers or copolymers are characterized by ^^^^^ J^^'J*^ /"^'f ^oQ J 4 ooo.OOO. and by 
from 60.000 to 10.000.000. preferably 500.000 to ^fOO^OOJ^^^.^'f^'^^^^^^ form wherein 

their organic solvent solubility. These thjckening ^ente ar^^^ .^^^^.^^.^^ 

the cross-linking may be accomphshed "^^f^^^^^^^^^ 

preferably, by the incorporation into the ^^'^^f^.'^^'^.^Xn^^^^^^ monomers, such as. 

nnklng monomeric agents, .^"^ P^^^^SZi QCf^^^^^^^^^^^ bisacrylamide. polyalkenyl- 

for example. divinylbanzene d.vmy^her Of d^^ cross-linking agent to be 

polyethers (such as descnbed above and the like. lyp. y. ^^^^ ^ ^o 1.2 percent, 

incorporated in the Jnal polymer may range 0^°;;°;^ Jf^^ cro'ss-linking agent to weight of total 
and especially, preferably from 0.1 ^""J^-^ ^'"^""l-Jl^^^^.^^^. .^e degree of cross-linking should be 
polymer. Generally, those skilled in the art w, 11 ^^^^"'^^ ^^V,*!,^"^^^^^^ rt is also understood 

sufJcient to impart some coiling of the otherw.se g^eraHy ^-^^^^^^^^^^^^^^^ .^scous properties 

that the water-swelling of the polymer which provides *f fff'^fj^j'''^^^^ 

generally depends on one or two ^^J^^J^";^^^^^^^ backbone.'thereby 

?he corresponding salts, e.g. sod.um. 9^"^^^ "^f ^'^^^^^ Son; o^y formation of hydrogen 
causing the coiled molecules to expand and t*^'^"*^" ^^.^''"^^"^J^'"^" 3 hydroxyl donor. The latter 
bonds, for example, between the carboxyl 9ro"PS of the polyme^^^^^ L preferred polyacrylic acid- 
mechanism is especially important in P^«^"* '^.^-^"^^^^^^^ ^mer b^kbone. Also, it 

^i, 7o impart th. deslrad *eolc«lcal propW ''^l^^^^^.^Zlmp^. al«.oo9l. 

donors and the like. „„„„iH,i «hirkf.npr and is oreferably an amphoteric metal oxide 

The auxiliary rheological additive is a col'o'dal thickener and is prete y h ^^^^bly 

Which has an average particle size sLT e- "'^^ 1!"!= 'these amphoteric 

about 0.05 to about 1 .1 microns. Because of tl^^'^^^^f J 'J^^J g^out 60 to about 90 wt. percent 
metal oxides are non abrasive. The ^^^^^'^^^J^'^^^^f^^^^^ acid dispersion of the metal 

of the metal oxide and the dispersion has a pH of about ^^^^^ ^ j;^^^^^ ^^^^^^ dispersion of the metal 
oxide is added to the basic solution of the ^^^'^.''^^if f^°^^^2Z'JS.Seas an auxiliary rheological 
oxide is neutralized thereby making the ^'^^^^^^^ oxide c^spersions are sold by Vista 

cr^aiVorr^^^^^^^^^ 

may function as the auxiliary rheological additive. ^^.^^ 

The anionic crosslinked polymer can be ---^-f^^^ ^"^^^^" ^ '^'Za,^ ..ip^atic amine, aromatic 
be used to neutralized the anionic polymer can be a For example, in the 

amine or a heterocyclic amine, wherein the f P^f ^^^fj^^f J^/^^^^^^^^ be used to neutralize 

case of an amine neutralized crosslinked Carbopol p^-^en some a^^^^^^ whic ^^^^ ^ .^^^^^^^ 

the crosslinked Carbopol polymer are d.isopropanolamme. Ethomeen C 25^ u. V J ethylene/vinyl 
amine, triamyl amine, dimethylaminoprop.onitr.le, « ^^^^^'^^^^Zlln^c polymer and an 
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system of the composition. Typical solvents that can be employed to dissolve the amine neutralized 
crosslinked anionic polymers and which are consequently gelled are illustrated in Table I. The gelling is 
with the use of the above enumerated amines. 



TABLE I 



10 



. Solvent A 
> Sotv«m 8 



(1) (2) (3) (4) (5) 



(6) (7) (8) (9) (10) (1 
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90 Ethanol 
10 0MF 

90Elhanol 
10 Methanol 

90 Ethanol 
10 Water 

Ethyl formamicte 

Ethylene glycol 

90 Ethylene glycol 
:0 OMF 

90 Ethylene glycol 
10 Methanol 

90 Ethylene glycol 
10 Water 

Ethylene oxtde 

Glycerol 

60 Hexane 
20 Methanol 

90 fsoprooanol 
10 Water 

90 Metaxviene 
10 Methanol 

Methanol 

90 Methanol 
10 DMF 

Methyl 
Ceiiosoive 

n-methyl-2- 
pyrroitdone 

90 Mineral spints 
10 Methanol 

Nitrobenzene 

90 Nitrobenzene 
10 OMF 

90 Nitrot)enzene 
10 Methanol 

Phenyl acetate 



X 
X 
X 



X 
X 
X 



X 
X 



X 
X 



X 
X 



X 
X 
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TABLE I 
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(1) (2) (3) (4)( 



, Solvent 8 

90 Oiacetone aiconoi 
10 Water 

Oiethyt acetamtde 

Diethyl (ormamide 

90 Diethyl fomiamide 
10 0MF 

T5 90 Diethyl formamide 
1 0 Metnanoi 

Oietnyiene giycot 

C2imetnyi acetamioe 

1 A Otoxane 

Diprooyi sutfone 

Oimecfiyi formamide 
(OMF) 

9S0MF 
25 5 Ethylene glycol 

90DMF 
10 Methanol 

90 OMF 
;0 Water 

50 OMF 
50 Acetone 

50 OMF 
50 Toluene 

«c Dimetnvt sulfoxide 
(DMSO) 

90 0MSO 
10 OMF 

90DMSO 
10 Methanol 

90 0MSO 
10 Water 

Elhanol 

95 Ethanol 
45 5 Ethylene glycol 

90 Elhanol 
10 Ethylene glycol 



X X 
X X 
X X 



X 
X 
X 
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TABLE I 



) Solvent A 
> Solvent 8 



(1) 



(2) (3) 



(4) (5) (6) (7) (8) (9) (LO) 
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90 Acetone 
10 Methanol 

80 Acetone 
20 Methanol 

90 Acetone 
10 Water 

80 Acetone 
20 Water 

Acefonitnie 

95 Acetonitnle 
5 Ethylene glycol 

90 Acetonitnle 
10DMF 

90 Acetonitnle 
10 Methanol 

90 Acetonitnle 
10 Water 

Acetyl acetone 

Acrytonitnfe 

Aniline 

Benzonrtnle 

Benzyl aiconoi 

Butyl Cartditd 

Butyl Cellosoive 

Butyroi acetone 

Butyrotactone 

70 Cartsitol 
30 Methanol 

90 Cart>on tetrachlonde 
10 Methanol 

Oiacetone alcohol 

90 Oiacetone alcohol 
10 0MF 

90 Oiacetone alcohol 
10 Ethylene glycol 

90 Oiacetone aloohoi 
10 Methanol 



X 

X 



X 

X 



X 
X 



X 
X 
X 

X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 



X 

X 

X 
X 

X 
X 



X 

X 

X 

X 
X 



X 
X 
X 
X 
X 

X 
X 
X 
X 



X 
X 

X 

X 

X 



X 
X 
X 
X 

X 
X 
X 
X 



X 
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TABLE I 





SOIVtfftt A 
«'o Solvwit B 


(1) 


«2) 


(3) (4) (5) 




n-propanol 




X 




10 


90 n-propanol 
10 Water 




X 


X 




Propiolactone 


X 


X 


X 




Propionitnle 




X 


X 




Propylene gtycd 


X 


X 


X X 


15 


90 Propylene glycol 
10 Methanot 


X 


X 






90 Prooytene glycol 
10 Water 


X 


X 






Styrene 


X 


X 


X 


20 


90 Toluene 
lOElhanol 

90 Toluene 
10 Methanol 








25 


Water 

90 Xylene 
10 Methanol 

90 Orthoxylene 
10 Methanol 


X 


X 


X X 


30 


90 Paraxyiene 
10 Methanol 









(6) (7) (8) (9) (10) <^ 



X 

X 

X 
X 

X 

X 

X 
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(i) 

<2) 
<3) 
(4) 
(5) 
(6) 
(7) 
(8> 
(9) 
(10) 
(11) 



D i i BOpropanol amine 

Bthomeen (BASF-Wyandatte Corp) 

Di2 (ethyl hexyl) amine 

TrietJianolamine 

^ffSiS^iOOO (Jefferson Chemical Company Inc.) 

b-Dimethylaminopropionitrxte -,.^4«i«„i 

Armeen (Armak Induatrxal Chemxcal OxvxeionJ 

Alamine 7D (Henkel Corporation) 

Dodecylaoiine 

Morpholine 



Long Chain fatty acid or monovalent or polyvalent J^^^,^^^^^^^^ 
rheological additive or in combination the ^^-^^^^^^^^^^^^^^^ composition has not 

^he preferred long chain fatty acids are the higher ^^^^^^^Z! Z^^. 
atoms, more preferably from 10 to 20 carbon ^t^")^/"^ fj^^^^^ of the carboxyl group of 

and especially preferably from 12 to 18 carbon ^'^'^^'['''^^^11^^^^^ u^ay be straight or branched. 

When the free acid form of the fatty ac.d .s "sed d rec«y 9^"^^^^^ ^^^"^^ salts may 
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although the alkali metal salts of the fatty acids are preferred fatty acid salts. 

The preferred polyvalent metals are the di- and tri- valent metals of Groups liA, IIB and IIIB, such as 
magnesium, calcium, aluminum and zinc, although other polyvalent metals, including those of Groups IIIA, 
IVA, VA, IB, IVB. VB, VIB, VIIB and VIII of the Periodic Table of the Elements can also be used. Specific 
5 examples of such other polyvalent metals Include Ti. Zr, V. Nb, Mn, Fe. Co, Ni, Cd, Sn, Sb, Bi, etc. 
Generally, the metals may be present in the divalent to pentavalent state. Preferably the metal salts are 
used in their higher oxidation states. 

The amount of the fatty acid or fatty acid salt stabilizer and/or colloidal thickener to achieve the desired 
enhancement of physical stability will depend on such factors as the nature of the fatty acid or its salt, the 
10 nature and amount of the polymeric thickening agent, the nature and amount of the organic solvent and 
other ingredients, as well as the anticipated storage and shipping conditions. 

Generally, however, amounts of the fatty acid or fatty acid salt stabilizing agents in the range of from 
0.02 to 2%, preferably 0.04 to 1%, more preferably from 0.01 to 0.8%. especially preferably from 0.08 to 
0.4%, provide a long term stability and absence of phase separation upon standing or during transport at 
15 both low and elevated temperatures as are required for commercially acceptable product. 

A further means of improving the thickening of the polymeric solutions of the instant invention 
comprises using in combination with the neutralized anionic polymer an inorganic layered colloidal forming 
clay such as a laponite clay, a smectite clay or an attapulgite clay. The concentration of the clay in the 
instant composition is about 0.1 to about 10.0 wt. percent, more preferably about 0.2 to about 4 wt. percent. 
20 Smectite clays include montmorillonite (bentonite). hectorite. smectite, saponite. and the like. Montmoril- 
lonite clays are preferred and are available under tradenames such as Thixogel (Registered trademark) No. 
1 and Gelwhite (Registered Trademark) GP, H, etc., from Georgia Kaolin Company; and ECCAGUM 
(Registered Trademark) GP. H, etc., from Luthern Clay Products. Attapulgite clays include the materials 
commercially available under the tradename Attagel (Registered Trademark), i.e. Attagel 40, Attagel 50 and 
25 Attagel 1 50 from Engelhard Minerals and Chemicals Corporation. Mixtures of smectite and attapulgite types 
in weight ratios of 4:1 to 1 :5 are also useful herein. Thickening or suspending agents of the foregoing types 
are well known in the art, being described, for example, in U.S. Pat. No. 3,985,668 referred to above. 

The layered clay minerals suitable for use in the present invention belong to the geological classes of 
the smectites, the kaolins, the illites. the chlorites, the attapulgites and the mixed layer clays. Typical 
30 examples of specific clays belonging to these classes are: 

smectites, e.g. montmorillonite, bentonite, pyrophyllite, hectorite, saponite, sauconite, nontronite, talc, 
beidellite, volchonskoite, vermiculite; 

kaolins, e.g. kaolinite, dickite, nacrite, antigorite, anauxite, halloysite, indellite, chrysotlle; 

illites, e.g. bravai site, muscovite, paragonite, phlogopite, biotite; 
35 chlorites. e.g. corrensite, penninite, donbassite, sudoite, pennine, clinochlore; 

attapulgites, e.g. sepiolite, polygorskyte; 

mixed layer clays, e.g. allevardite, vermiculitebiotite. 

The layered clay minerals may be either naturally occurring or synthetic. Preferred clay minerals for 
use in the present invention are natural or synthetic hectorites, montmorillonites and bentonites. and of 

40 these the hectorites are especially preferred. Many of the above clays are commercially available, and 
typical examples of commercial hectorites are the Laponltes from Laporte Industries Ltd, England; Veegum 
Pro and Veegum F from R.T. Vanderbilt, U.S.A.; the Barasyms. Macaloids and Propaloids from Baroid 
Division, National Lead Comp., U.S.A. 

A useful procedure for producing the present gelled organic liquids comprises dissolving the anionic 

45 polymer in the organic solvent. This is usually accomplished with moderate mixing. The mixing is continued 
until there is a homogeneous solution. The auxiliary rheological additive, alone or as an aqueous or organic 
solution or dispersion, is then added to the solution of the anionic polymer. This is added with moderate 
mixing. An amphoteric oxide is added as a dispersion in water or an organic liquid. After the auxiliary 
rheological additive has been added and a homogeneous mixture formed, the amine is added to neutralize 

50 the polymer. During the initial addition, the homogenous mixture may thicken quickly and then become 
viscous. This can be expected. The amine is added while the homogenous mixture is being vigorously 
mixed. The resulting gelled organic liquid has very good thixotropic properties. 

EXAMPLES 1-6 

65 

In this set of runs, Examples 1-3 are ethanol fuel gel compositions that contain a polyacrylic acid 
thickening agent but no alumina, while examples 4-6 are ethanol fuel gel compositions that contain a 
polyacrylic acid thickening agent and alumina. The polyacrylate polymer is B.F. Goodrich Carbopol 676 and 
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10 



the alumina is Dispa. Alumina 23N4-80 available ^'-'^ ^^^.TZt^Tooe^o^^^ The Carbol 676 
The gelled ethanol compositions were P^^P^'^'^^'^"'"' !^!, fixing at a temperature of 

polymer was slowly sieved (16 or 20 MesJ)^-^^^^^^^^ rsoSofonhL air prepared' by slowly 
about 25-C and mixing was continued for f'"®®" for about ten minutes. The 
adding with mixing the Dispal Alumina 23N4-80 and '"■'^'"fJ^^^^^J^^^^^^^^ '^^tter and Dispal 23N4-80 
diisopropanolamlne was added with mixing at room t^^P^J^^^^^^^ ^^^^er and ethanol was 

rZ^::^^^ Oisp'al Alumina 23..S0 and 

-'^^-:mC^^^^^^^^^ 

in Table 3. The viscosity is a Brooksfield viscosrty f [P^JJ^^^^ viscosity than non-alumina 

SS?^P"«'J >» W composBton, «>« do not conBln alum»«. 
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EXAMPLES 7-12 



. c orr^eMoc 7 Q aTB methanol fuel gel compositions that contain a polyacrylate 

in this set of runs. ^^^^P*®^ J'^^^^^^^^^^ gel compositions that contain a 

thickening agent but no alumina wh.le ^^^^^f^^^^^^ B.F. Goodrich Carbopol 676 and the 

polyacrylate thickening agent and alumina. The polyacrylate poiymer 



14 



BNSDOCID <EP 0580246A1 I > 



EP 0 580 246 A1 



alumina is Dispal. Alumina 23N4-80 available from Vista Chemical Corporation. 

The gelled methanol compositions were prepared according to the following procedure. The Carbol 676 
polymer was slowly sieved (16 or 20 Mesh) and added into the methanol with mixing at a temperature of 
about 25 • C and mixing was continued for fifteen minutes. A solution of the alumina was prepared by slowly 

5 adding with mixing the Dispal Alumina 23N4-80 and mixing was continued for about ten minutes. The 
diisopropanolamine was added with mixing at room temperature to the solution of water and Dispal 23N4-80 
and mixing was continued for ten minutes. To the solution of the Carbopol 676 polymer and methanol was 
quickly added with mixing the solution of the diisopropanolamine and the Dispal Alumina 23N4-80 and 
mixing was continued for two minutes. 

70 The composition of the gelled methanol are given in Table 4. The viscosity of the gelled methanol is 
given in Table 5. The viscosity is a Brookfield viscosity at 10 rpm and a spindle #7 at room temperature. It 
is seen that the alumina containing compositions have a higher initial and long time viscosity than non- 
alumina containing compositions. In addition, over time the alumina containing compositions maintain a 
higher viscosity compared to the compositions that do not contain alumina. 
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65 EXAMPLE 13 

The composition of Example 6 was prepared and filled into formed aluminan containers having an 
internal diameter of 8.64 cm and a height of 6.35 cm. The top opening is 5.08 cm. The average weight of 
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gelled ethanol fuel is 221 .7g. watf»r at 43 • C in the water pan 

srr^Sitr :rp"aV.r,i^ prj.e™p«»«s « «,»m„ p»s ». -.cede., th. 

averaged data for the runs is as follows: 



10 



15 



Burn Time 


131 minutes 


Burn Rate 


1,49 g/min 


MIn To 65,5 • C Water Pan 


24.25 minutes 


Min To 65.5 Food Pan 


54 minutes 


Min To Max T * C Water Pan 


1 22 minutes 


Min To Max T • C Food Pan 


129.75 minutes 


Max T"C Water Pan 


99.1 • C 


Max T • C Food Pan 


89.1 



This example shows the canned fuels to have an acceptable burn time and temperature profile. 
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EXAMPLE 14 

The f«„ 0. Example 13 »ore »s,ed for c».fcnT»n» »». '^f^.^Z'^i^Zli^'^ 
under ASTM D 4359-84. 
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diisopropanolamine was added with mixing at room temperature to the solution of water and Dispal 23N4-80 
and mixing was continued for ten minutes. To the solution of. the Carbopol 676 polymer and methanol (or 
ethanol) was quickly added with mixing the solution of the diisopropanolamine and the Dispal Alumina 
23N4-80 and mixing was continued for two minutes. The Brookfleld viscosities were run at room tempera- 
5 ture using a #7 spindle at 10 rpms. 

EXAMPLE 37 

The Complex Viscosities (Pa.s), the Storage Moduli G^N/m^), and the Loss Moduli G" (N/m^) of 
10 Compositions at 150 micro N.m and 10 rad/s (Strain Sweep Experiment) were obtained. Methanol (34) = 
0.45% Carbopol, Methanol (35) = 0.45% Carbopol plus 0.5% Alumina. Ethanol (24) = 0.45% Carbopol, 
and Ethanol (25) = 0.45% Carbopol plus 0.5% Alumina. 





Ethanol (24) 


Ethanol (25) 


Methanol (34) 


Methanol (35) 


Complex Viscosity (Pa.s) 


40.13 


52 


39.10 


75.28 


G' (N/m2) 


398.9 


517.6 


389.2 


750.6 


G"(N/m2) 


44.58 


49.48 


37.64 


57.79 


Yield Stress N/m^ 


85.53 


124.6 


87.37 


91.08 


Pa = NM-2 39.10 Pa.s = 391.0 dyne.cm-^g 
N/m2 389.2 N/m^ = 3892 dyne.cm'^ 
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Claims 

1- A polymeric solution comprising approximately by weight: 

(a) 0.1 to 10.0 weight percent of an anionic polymer at least partially neutralized through the use of 
at least one organic base; 

(b) 0.1 to 10 percent by weight of an auxiliary rheologlcal additive; and 

(c) the balance being at least one solvent. 



35 


2. 


A polymer 


solution 


as 


in 


Claim 


1 


wherein 


said at least one organic base is an amine. 




3. 


A polymer 


solution 


as 


in 


Claim 


2 


wherein 


the auxiliary rheological additive is an amphoteric oxide. 




4. 


A polymer 


solution 


as 


in 


Claim 


3 


wherein 


the auxiliary rheological additive is an alumina. 


40 


5. 


A polymer 


solution 


as 


in 


Claim 


2 


wherein 


the auxiliary rheological additive Is a fatty acid or salt thereof. 




6. 


A polymer 


solution 


as 


in 


Claim 


2 


wherein 


said anionic polymer Is a crosslinked polyacrylic acid. 




7. 


A polymer 


solution 


as 


in 


Claim 


6 


wherein 


said auxiliary rheological additive Is an amphoteric oxide. 




a 


A polymer 


solution 


as 


in 


Claim 


7 


wherein 


said auxiliary rheological additive Is alumina. 



9. A polymer solution as In Claim 6 wherein said auxiliary rheologlcar additive is a fatty acid or salt 
thereof. 

10. A polymer solution as in Claim 6 wherein said auxiliary rheological additive is selected from the group 
consisting of amphoteric oxides, fatty acids, fatty acid salts and mixtures thereof. 

11- A polymer solution as in Claim 10 wherein said solvent is a fuel. 

12. A polymer solution as in Claim 11 wherein said fuel is selected from the group consisting of alkanes, 
alkenes. alcohols of from 1 to 6 carbon atoms, aromatic hydrocarbons and mixtures thereof. 

pi 
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• 19 wherein said alcohol is selected from the group consisting of 

13. A polymer solution as in Claim 12 wherein saia aiconui 

methanol, ethanol and mixtures thereof. 

14. A polymer solution as in Claim 2 wherein said solvent is a fuel. 

„ ri=.im 14 wherein said fuel is selected from the group consisting of alkanes. 

least partially neutralize said anionic polymer. 

acid salts and mixtures thereof. 

, =»o in riaim 18 wherein said fuel is selected from the group 

A po„n,„ »«u«on as in 19 w.„.l» »ia a.ccho, Is .™m»>o,. *ano. - mlx,.^ 
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